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论文题目：核磁共振 DEPT 和 DEPTQ 谱编辑新方法研究 
作者简介：金亚莹，女，1990 年 12 月出生，2012 年 09 月师从于厦
门大学陈志伟副教授，于    年    月获硕士学位。 
中 文 摘  要 
核磁共振碳谱（Carbon-13 nuclear magnetic resonance spectroscopy, 13C-NMR），
能够提供分子骨架最直接的信息，是有机化合物结构鉴定的重要手段。无畸变极
化转移增益法(Distortionless Enhancement by Polarization Transfer，DEPT)是
13
C-NMR 谱的一种检测技术，主要用于区分 13C 谱图中的伯碳、仲碳、叔碳。一
般情况下，DEPT 谱图有三张子谱，分别是翻转角𝜃等于 45°、90°、135°时获得。
45°谱中所有的 CH3、CH2、CH 信号峰都向上；90°谱只有 CH 信号向上的峰；135°
谱中 CH、CH3 信号向上，CH2 信号向下。用户可以通过对 DEPT 谱图的肉眼观
察，依靠个人经验，判断谱图中 CHn 各个子谱的情况。但是，此方法无法快速
准确地得出结论，并且在遇到复杂和密集谱线时误判率也比较高。因此，有必要







信号，必须另外再记录常规 13C 的 NMR 谱或者是只含季碳信号的谱图进行比对，




结论。可以对 DEPTQ 谱进行谱编辑，分离出 CH3、CH2、CH 和 C 四种碳信号，






































With the development of science and the progress of modern analytical 
instruments, nuclear magnetic resonance (NMR) technology is rapidly developed and 
widely used to analysis materials. Because NMR has the advantages to rapidly and 
accurately obtain the properties of the materials without destroying samples, it is 
widely used in physics, chemistry, biology, medical, material science and so on. In a 
word, NMR technology plays an important role in the fields of scientific research and 
production. This thesis presents a new DEPT and DEPTQ spectral editing method. 
This method has a strong application value and can effectively improve the edited 
DEPT and DEPTQ spectra quality. DEPT refers to distortionless enhancement by 
polarization transfer, is one of the most important experimental method and is widely 
used to analysis and determine the structure of the material. In general, the unedited 
DEPT spectra can be observed directly to obtain the information about the CHn 
subspectra. However, this method can’t quickly and accurately draw the conclusion, 
when faced with complex and dense lines. Therefore, we need to edit the DEPT 
spectra and show the pure CH3, CH2, CH subspectra before analytical judgement. 
However, the existing DEPT spectral editing algorithms can’t separate CHn spectra 
purely. A new DEPT spectral editing method which is based on multiple linear  
regression method is proposed in this thesis. This method uses multiple linear 
regression to fit the complex signal samples, and obtains the best fitting coefficients to 
generate the fitting formulas. Then the spectra of DEPT are calculated by the formulas, 
finally get the pure CH3, CH2, CH spectra. Experimental results showed that the 
edited DEPT spectra could reduce interferential signals and gain the pure CHn spectra. 
The new method is better than theoretical formula method and simple linear 















Because the DEPT spectra do not provide the quaternary carbon spectrum signal, 
the user must compare DEPT spectra with carbon spectrum or spectrum which only 
contains quaternary carbon signals to obtain the information of all carbon signals. 
DEPTQ is a new technology which grew out of DEPT. It overcomes the shortcomings 
of DEPT and can provide four kinds of carbon signals. DEPTQ generally has six 
spectra, spectral information is more complex and cannot draw a conclusion of the 
experiment quickly and accurately. This thesis gives a new method to edit DEPTQ 
spectra. The experimental results showed that, all carbon signals can be separated 
neatly and accurately after edited. The new editing method shows a very practical and 
useful value in DEPTQ applications. 
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推动 NMR 技术在物理、化学、生物以及医学等领域的广泛应用。自 NMR 现象









且核磁矩μ较小，因此 13C 的 NMR 信号很弱。20 世纪 70 年代中期出现了脉冲傅
里叶核磁共振仪，它的出现使 13C 核磁共振的技术得以迅速发展，逐渐成为了常
规测试手段。 
脉冲傅里叶核磁共振仪实现了 13C 的 NMR 信号的测量[10]，但是 13C 与 1H
均为磁性核，故间隔一定键数范围内均可通过相互自旋耦合干扰，使对方信号产
















时，13C 和 1H 信号的耦合效应产生的干扰极小， 13C-1H 耦合峰强度只有 1H-1H
耦合峰强度的 0.55%[13]。通常只需注意 1H-1H 之间的同核耦合影响。但在观察 13C
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